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PROCESS USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove sulfur oxides in a flue gas with high efficiency, make it 
hard to generate cloggings in a tank, pipings, and the like, and improve the workability thereof 
by using a small amount of a calcium carbonate satisfying a specified formula. 
SOLUTION: Generally, the removal effect on sulfur oxides in a flue gas is in proportion to the 
area of reaction with a removing agent. Thus, the primary particle diameter of a fluid gas 
desulfurization calcium oxide is required to be smaller and its specific surface area is larger than 
those of conventional calcium carbonate for the purpose of removing the sulfur oxides with high 
efficiency. It is, therefore, necessary that the primary particle diameter dxl of the calcium 
carbonate is 0.005>dxl>0.2 jjl m, preferably approximately 0. 008 >dxl> approximately 0.15 n m, 
more preferably approximately 0.01>dxl>approximately.0.1 i± m. Also the BET specific surface 
area Swl based on the nitrogen adsorption process for the calcium carbonate is required to be 
Swl>20 m2/g, preferably Swl>approximately 25 m2/g, more preferably Swl>approximately 30 
m2/g. 
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[Claim(s)] 

[Claim 1] The calcium carbonate for stack gas desulfurization characterized by satisfying the 
following formula (a) and (b). 

(a) 0.005 Odxl <=0.2(b) Sw 1>=20, however dxl : mean particle diameter of the particle 

measured with the electron microscope photograph (micrometer) 

Swl: The BET specific surface area by the nitrogen adsorption process (m2 / g) 

[Claim 2] Furthermore, the calcium carbonate for stack gas desulfurization according to claim 1 

with which are satisfied of the following formula (c). 

(c) 0.3<=alpha<=8, however alpha : the product made from physical science — heat loss in 
quantity (%) of 200-500 degrees C measured by differential thermobalance TAS-100 

[Claim 3] Furthermore, the calcium carbonate for stack gas desulfurization according to claim 1 
or 2 with which are satisfied of the following formula (d). 

(d) 1.0<=gamma<=8.0, however gamma:JISK 5101-1991 20.1 Appearance specific volume by the 
standing method of pigment measuring method measurement (ml/g) 

[Claim 4] The calcium carbonate for stack gas desulfurization given in any 1 term of claims 1-3 
obtained by adding and carbonating the additive which controls particle growth of a calcium 
carbonate to the aqueous suspension (milk of lime) or primary carbonation milk of lime of a 
calcium hydroxide. 

[Claim 5] The calcium carbonate for stack gas desulfurization given in any 1 term of claims 1-4 
obtained by carrying out wet grinding of the calcium-carbonate slurry obtained by carbonation. 
[Claim 6] S02 in processed gas S03 The stack-gas-desulfurization approach characterized by 
contacting the calcium carbonate for stack gas desulfurization given in any 1 term of claims 1-5 
to said processed gas after oxidizing. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] While this invention can remove the sulfur oxide in exhaust gas a little 
efficient in more detail about the desulfurization approach which used the calcium carbonate for 
stack gas desulfurization, and this, it is hard to start blinding, such as a tank and piping, and 
workability is related with the desulfurization approach using the good calcium carbonate for 
stack gas desulfurization and this good. 
[0002] 

[Description of the Prior Art] Many sulfur oxides are contained in the exhaust gas discharged 
from a dust incineration place, a thermal power station, etc., and since it becomes the cause of 
air pollution, it is regulated severely. As an approach of removing the sulfur oxide in these 
exhaust gas, generally, exhaust gas is washed by lime slurry and the so-called 
lime-gypsum-fibrosum method for oxidizing and collecting the calcium sulfites which removed and 
generated the sulfur oxide as gypsum fibrosum is performed. This approach has advantages, like 
that the lime for desulfurization is cheap, and a cement additive, a plaster board material, etc. 
have [ the gypsum fibrosum which carries out a byproduction ] much need, and is used widely. 
[0003] Industrial use slaked lime is mainly used from underwater solubility being high as lime 
used, and reactivity being good. About a calcium carbonate, underwater solubility is low, and the 
present condition is hardly used, if it is necessary to use it in large quantities, therefore cheap 
whiting is removed, in order to acquire the removal effectiveness of enough sulfur oxides since 
reaction effectiveness with a sulfur oxide is bad. However, compared with a calcium hydroxide, 
safety of a calcium carbonate is high, there is an advantage that handling is easy, and 
development of the calcium carbonate from which the sulfur oxide in exhaust gas is removable a 
little efficient is desired. 

[0004] The equipment from which the sulfur oxide discharged from a boiler is removed on the 
other hand is also developed (JP,8-141360,A, JP,10-118446,A). that is, a desulfurizing plant the 
conventional dry type and semi-dry process, or wet contacts processed gas and the lean solution 
of the shape of a slurry containing an absorbent in an absorption tower, spraying water, making it 
burn, or — makes a lean solution absorb the sulfur oxide in processed gas, and carries out 
desulfurization processing, as an absorbent — CaO and calcium (OH)2 etc. — although the 
alkaline substance of calcium content is used, a desulfurization rate is low, and since the gypsum 
fibrosum of a by-product is obtained as a slurry, processes, such as dehydration and desiccation, 
are needed and there is a problem that a running cost becomes high. 

[0005] As other approaches, it is NH3. It is S03 by pouring in gas. Neutralization of gas is aimed 
at, although there is the approach of desulfurizing as an acid ammonium sulfate (NH4 HS04), an 
acid ammonium sulfate solidifies within exhaust gas equipment, or there are problems, like the 
solidification approach of a water-soluble ammonium sulfate takes time and effort. Furthermore, 
since superfluous ammonia is emitted into atmospheric air, recovery etc. is required and there is 
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a fault used as a cost rise. 
[0006] the sulfur oxide discharged from a boiler in above-mentioned JP,8~141360,A and 
JP,10-118446,A — S02 it is — although — S02 oxidizing in front of a desulfurizing plant, since 
it is hard to absorb to an absorbent — S03 ** — it is an effective means, when the approach of 
carrying out and carrying out adsorption treatment to the calcium carbonate which is an 
absorbent is indicated and the recycle and the cost side as an environmental cure and gypsum 
fibrosum are considered from now on. Namely, S02 S03 Since the gypsum fibrosum which the 
calcium carbonate also adsorbed the sulfur oxide easily and was obtained does not acquire 
complicated processes, such as dehydration, by oxidizing, there is an advantage which running 
cost can make cheap. 

[0007] However, also in this approach, the calcium carbonate used as an adsorbent has a lifting, 
a cone, and the problem of ** in blinding for a tank, piping, etc. with adsorbent [ bad ] (reaction 
effectiveness). A calcium carbonate is S03 which oxidized since adsorbent was [ especially / 
calcined lime and slaked lime ] bad. It becomes a sulfuric acid and the problem that there is a 
possibility of making a hole in piping is included. 
[0008] 

[Problem(s) to be Solved by the Invention] In view of such a problem, as for this invention, 
adsorbent is good, and it can remove the sulfur oxide in exhaust gas a little efficient, and 
blinding, such as a tank and piping, is started, or it is hard to cause problems, such as making a 
hole in piping, and workability offers the good calcium carbonate for stack gas desulfurization. 
[0009] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in view of the 

above-mentioned technical problem, this invention persons are fully small, specific the calcium 

carbonate of a primary particle, i.e., diameter, and find out that the efficient sulfur oxide removal 

effectiveness is acquired by using the calcium carbonate which is high specific surface area, and 

the above-mentioned technical problem is solved, and come to complete this invention. 

[0010] That is, the calcium carbonate for stack gas desulfurization characterized by satisfying the 

following formula (a) and (b) the first of this invention is made into the contents (claim 1). 

(a) 0.005 <=dxl <=0.2(b) Sw 1>=20, however dxl : mean particle diameter of the particle 

measured with the electron microscope photograph (micrometer) 

Swl: The BET specific surface area by the nitrogen adsorption process (m2 / g) 

[0011] It is the calcium carbonate for stack gas desulfurization with which are satisfied of the 

desirable further following formula (c) (claim 2). 

(c) 0.3<=alpha<=8, however alpha : Heat loss in quantity of 200-500 degrees C measured by 
physical science differential-thermal-analysis opportunity TAS-100 (%) 

[0012] It is the calcium carbonate for stack gas desulfurization with which are satisfied of the 
desirable further following formula (d) (claim 3). 

(d) 0.3<=gamma<=8, however gamma : JISK 5101-1991 20.1 Appearance specific volume by the 
standing method of pigment measuring method measurement (ml/g) 

[0013] It is the calcium carbonate for stack gas desulfurization obtained by adding preferably the 

additive which controls particle growth of a calcium carbonate in the aqueous suspension (milk of 

lime) or primary carbonation milk of lime of a calcium hydroxide (claim 4). 

[0014] It is the calcium carbonate for stack gas desulfurization obtained by carrying out wet 

grinding of the calcium-carbonate slurry obtained by carbonation preferably (claim 5). 

[0015] The second of this invention is S02 in processed gas. S03 After oxidizing, the 

stack-gas-desulfurization approach characterized by making the above-mentioned calcium 

carbonate for stack gas desulfurization contact is made into the contents (claim 6). 

[0016] 

[Embodiment of the Invention] Compared with a calcium carbonate with the common calcium 
carbonate for stack gas desulfurization of this invention, the diameter of a primary particle is 
small and it is characterized by having a high specific surface area. That is, while the diameter 
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dxl of a primary particlenlls formula 0.005 <=dx 1<=0.2, it is characterized by BET specific 
surface area Swl filling formula Swl >=20 **. 

[0017] Generally, the removal effectiveness of the sulfur oxide in exhaust gas is proportional to 
reaction area with a remover. Therefore, it is required that the calcium carbonate for stack gas 
desulfurization by this invention should have a small diameter of a primary particle compared with 
a calcium carbonate common in order to remove a sulfur oxide efficient, and specific surface area 
should be high. By using a calcium carbonate with a large specific surface area with the small and 
diameter of a primary particle, a touch area with a sulfur oxide increases, an adsorption effect 
becomes high so much, and the efficient desulfurization effectiveness can be raised. 
[0018] Therefore, as described above, the diameter dxl of a primary particle of a calcium 
carbonate needs to be 1<=0.2 micrometers of 0.005 <=dx(es), and is 1<=0.1 micrometers of 0.01 
<=dx(es) more preferably 1<=0.15 micrometers of 0.008 <=dx(es). Since a touch area with the 
sulfur oxide in exhaust gas decreases when the cohesive force of particles is too strong, the sulfur 
oxide in exhaust gas cannot enter to the interior of a particle, when the diameter of a primary 
particle is less than 0.005 micrometers, sufficient stack-gas-desulfurization effectiveness is not 
acquired and the diameter of a primary particle exceeds 0.2 micrometers, sufficient 
stack-gas-desulfurization effectiveness is not acquired. 

[0019] BET specific surface area Swl of a calcium carbonate described above — as — 
Swl>=20m2/g — it is necessary to be — desirable — l>=25m 2 of Sw(s) / g — they are l>=30m 
2 of Sw(s) / g more preferably. Stack-gas-desulfurization effectiveness with them is not acquired 
by the case of under 20m2 / g. [ there are few touch areas with the sulfur oxide in exhaust gas, 
and sufficient ] Moreover, although especially an upper limit is not restricted, since a 
manufacturing cost rises so that a BET specific surface area becomes large, the manufacturing 
cost of a calcium carbonate, the balance of the adsorption effectiveness of exhaust gas and cost, 
etc. to 100m2 / g grade are suitable [ a BET specific surface area may be large how much from a 
re act ant point with a sulfur oxide, therefore ]. 

[0020] alpha is an index about the activity of a calcium carbonate, when surface treatment of the 
calcium carbonate is not carried out by the finishing agent, the larger one is activity, and the 
smaller one is considered to be activity when surface treatment is carried out. About the surface 
treatment of this calcium carbonate, in the reaction of a calcium carbonate and a sulfur oxide, 
since a reaction stops being able to progress easily and the gypsum fibrosum which is a 
by-product is not efficiently obtained so that there is much throughput, it is desirable that it is 
as small throughput as possible. On the other hand, since coherent becomes larger as, as for a 
calcium carbonate, a primary particle becomes fine, when the fine calcium carbonate of a primary 
particle performs surface treatment with the surfactant of for example, an organic system, the 
actual condition has improved dispersibility. That is, although it is necessary to make [ many ] 
the amount of a finishing agent if it is going to raise the dispersibility of a calcium carbonate, 
considering removal of a sulfur oxide, and a deployment of a by-product, it is necessary to lessen 
the amount of a finishing agent. 

[0021] In order to make the above-mentioned reactivity and dispersibility have with sufficient 
balance, it is desirable that it is 0.3<=alpha<=8%, and it is 0.7<=alpha<=4% still more preferably 
0.5<=alpha<=6% more preferably. 

[0022] When alpha is less than 0.3, the dispersibility of a calcium carbonate may fall and acid 
gas-removal effectiveness may fall. Since reactivity with a sulfur oxide falls on the other hand 
when alpha exceeds 8%, it is not desirable, and when using it for the plaster board which the 
application used as a by-product is limited, for example, is used the general-purpose since a 
finishing agent remains in the gypsum fibrosum of a by-product, the compatibility over water 
worsens and there is a case where it becomes impossible to use it. 

[0023] Although no processing does not interfere, either, when the calcium carbonate for stack 
gas desulfurization of this invention does not use a finishing agent as a buffer of powder 
condensation in manufacturing a calcium carbonate, secondary condensation is large, and since it 
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becomes rough powder, and it may be got blocked in piping or adsorption of a sour gas may be 
checked, it is desirable to perform surface treatment. 

[0024] As a finishing agent, saturated fatty acid, unsaturated fatty acid, an alicycle group 
carboxylic acid, resin acid and those alkali-metal salts, an alkaline-earth-metal salt, etc. are 
mentioned. Specifically, resin acid, such as alicycle group carboxylic-acid; abietic acids [, such as 
an unsaturated fatty acid; naphthenic acid, ], such as saturated fatty acid; oleic acid, such as a 
caprylic acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, and an ARAGIN acid, an 
elaidic acid, linolic acid, and a ricinoleic acid, pimaric acid, the Pallas thorin acid, and neoabietic 
acid, is mentioned. Moreover, as these alkali-metal salts and an alkaline-earth-metal salt, 
metallic soap, such as Ag, aluminum, Ba, calcium, Cu, Fe, Mg, Mn, Pb, Sn, Sr, and Zn, is 
mentioned, these are independent — or two or more sorts are combined and it is used. 
[0025] Moreover, the part or full neutralization object by the polymerization object and its 
alkali-metal salt, ammonium, and the amine of the monomer which has a vinyl group is mentioned. 
As a monomer, specifically An acrylic acid, a methacrylic acid, alpha, such as a crotonic acid, 
beta partial saturation monocarboxylic acid; A maleic acid, an itaconic acid, alpha, such as boletic 
acid, beta partial saturation dicarboxylic acid; (meta) A methyl acrylate, Acrylic-acid (meta) alkyl 
ester, such as ethyl, propyl, isobutyl, and 2-ethylhexyl; Methoxy ethyl (meta) acrylate, Acrylate 
which has cyclohexyl radicals, such as acrylate; cyclohexyl (meta) acrylate which has alkoxy 
groups, such as ethoxyethyl (meta) acrylate, (meta), (meta); alpha, such as 2-hydroxy ethyl (meta) 
acrylate, beta mono-ethylene nature partial saturation hydroxy ester; Polyethylene-glycol 
monochrome (meta) acrylate, Polyalkylene glycol monochrome (meta) acrylate, such as 
polypropylene-glycol monochrome (meta) acrylate; Vinyl acetate, Vinyl ester, such as stearin 
acid vinyl; Vinyl system aromatic series; acrylonitrile, such as styrene and vinyltoluene, 
Unsaturated nitrile, such as a methacrylonitrile; The partial saturation dicarboxylic acid ester; 
methyl vinyl ether, such as maleic-acid monomethyl and dibutyl itaconate, Vinyl ether, such as 
butyl vinyl ether; conjugated dienes, such as a butadiene, isobutene, ethylene, a propylene, 
n-butene, n-pentene, and cyclobutene, a chain-like olefin, an annular olefin, etc. are mentioned. 
[0026] As a surfactant of other classes alkyl ether sulfuric-acids [, such as a 
polyoxyethylene-alkyl-ether sulfuric acid, ]; — alkyl ether phosphoric acid [, such as 
polyoxyethylene-alkyl-ether phosphoric acid ]; — alkyl aryl ethereal sulfate [, such as a 
polyoxyethylene-alkyl-phenyl-ether sulfuric acid, ]; — alkyl aryl ether phosphoric acid [, such as 
polyoxyethylene-alkyl-phenyl-ether phosphoric acid, ]; — alkyl-sulfiiric-acid ester [, such as 
polyoxy alkyl-sulfuric-acid ester ]; — alkyl phosphoric ester [, such as polyoxy alkyl phosphoric 
ester ]; — a polyoxy alkylphenyl sulfate etc. alkyl ARI RU sulfate; alkyl aryl phosphoric ester [, 
such as polyoxy alkylphenyl phosphoric ester, ]; — alkylamide sulfates [, such as a sulfate of a 
fatty-acid ARUKI roll amide, ]; — alkyl sulfonic-acids [, such as a polyoxyethylene alkyl sulfonic 
acid, ]; — alkylbenzene-sulfonic-acid; — alkyl naphthalene sulfonic-acid; — sulfo succinic-acid; 
— sulfo succinate [, such as dialkyl sulfo succinate, ]; — alpha olefin sulfonic-acid; — N-acyl 
sulfonic-acid; — an alkyl ether carboxylic acid — Acyl peptide, fatty amine, the 4th class amine 
of aliphatic series, the 4th class ammonium of aromatic series, A betaine, an amino carboxylic 
acid, an imidazoline derivative, alkyl ether, The alkyl allyl compound ether, alkyl ester, 
alkylamine, a sorbitan derivative, It is also possible to carry out surface treatment by polycyclic 
phenyl ether, fatty acid ester, a fluoro alkyl carboxylic acid, the perfluoroalkyl carboxylic acid, 
the perfluoroalkyl sulfonic acid, acetylene alcohol, an acetylene glycol, etc. 
[0027] In the above-mentioned finishing agent, the alkali-metal salt of the fatty-acid system 
originating in especially beef tallow, lard, and vegetable oil and fat is desirable in respect of 
workability, such as adhesion to a wall surface. 

[0028] Generally, when using fine particles as a devulcanizing agent, in fixed time amount which 
there is a problem of a lifting or a cone for blinding for a tank, piping, etc., and touches the sour 
gas, fine particles need to be piling up in the fluid bed. It is more desirable it to be desirable to 
give a certain amount of fluidity to fine particles, and for fine particles to have caused secondary 
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condensation moderatelyTor that purpose, in order to solve these problems. The appearance 
specific volume gamma of the calcium carbonate of this viewpoint to this invention is 2.0 
<=gamma<=6.0 ml/g still more preferably 1.5<=gamma<=7.0 ml/g more preferably 
1.0<=gamma<=8.0 ml/g. In order that desulfiirization effectiveness may fall since condensation is 
strong when appearance specific volume is less than 1.0 ml/g, it is not desirable, and since it 
disperses without the ability restricting the flow rate of a sour gas, and not maintaining the 
residence time, and piling up in the fluid bed when exceeding 8 ml/g, it may not be desirable. 
Moreover, it may be difficult to collect the mixture of the gypsum fibrosum obtained as a 
by-product, and a calcium carbonate with an electrostatic precipitator. 
[0029] A calcium carbonate has the solution method calcium carbonate which once calcinate 
grinding, the whiting made into a desired grain size by the classification, and a limestone, 
consider as calcined lime, and the calcium carbonate made from sedimentation and carbonate 
solution which flow through and manufacture carbon dioxide gas in the water slurry of the slaked 
lime which adjusted it by hydration, and calcium salting in liquid are made to react by using a 
limestone as a raw material, and is manufactured. Although there is especially no limit in the 
process, the calcium carbonate in this invention has a detailed diameter of a primary particle, and 
its calcium carbonate made from sedimentation with easy control is desirable. 
[0030] In order to be stabilized and to manufacture the calcium carbonate in this invention, it is 
desirable to carbonate by adding the additive which controls particle growth of a calcium 
carbonate, i.e., calcium chelating agent, the Lynn content compound, a sulfuric-acid system 
compound, etc. to milk of lime or primary carbonation milk of lime. This additive is more 
preferably added by milk of lime. By stopping the crystal growth of carbonation calcium with this 
additive, a more detailed calcium carbonate can be obtained and it is possible to gather the sulfur 
oxide removal effectiveness in exhaust gas. 

[0031] Alt.** as a Lynn content compound Condensed phosphoric acid, phosphoric acids, and 
these Na salts, Ka salt and NH4 That what is necessary is just calcium-carbonate inorganic 
dispersants, such as a salt, and the thing which reacts Specifically Orthophosphoric acid, sodium 
phosphate, potassium phosphate, ammonium phosphate, Orthophosphoric acid and its salts, such 
as dibasic sodium phosphate, a phosphoric-acid hydrogen potassium, and phosphoric-acid 
hydrogen ammonium, Hexametaphosphoric acid, a pyrophosphoric acid, hexametaphosphoric acid 
sodium, a hexametaphosphoric acid potassium, hexametaphosphoric acid ammonium, a sodium 
pyrophosphate, a potassium pyrophosphate, pyrophosphoric-acid ammonium, etc. are mentioned. 

[0032] That what is necessary is just calcium ion and the thing to chelate as a calcium chelating 
agent For example, hydroxycarboxylic acid and its alkali salt, such as a citric acid, oxalic acid, 
and a malic acid, An alkaline earth metal salt and ammonium salt; A poly hydroxy carboxylic acid 
and its alkali-metal salts, such as a gluconic acid and a tartaric acid, Alkaline earth metal salt; An 
amino carboxylic acid and its alkali-metal salts, such as iminodiacetate, 
ethylenediaminetetraacetic acid, and nitrilotriacetic acid, Amino acid, such as an 
alkaline-earth-metal salt and ammonium salt; glutamic acid, and an aspartic acid, the metal salt 
of those, an alkaline-earth-metal salt, and ammonium salt; ketones, such as an acetylacetone, 
methyl acetoacetate, and an acetoacetic-acid allyl compound, are mentioned. 
[0033] As a sulfuric-acid system compound, transition-metals salts, such as alkaline-earth-metal 
salts, such as alkali-metal salts, such as Na of a sulfuric acid and a sulfuric acid and K, ammonium 
salt, and Mg, calcium, and aluminum, Zn, Fe, etc. are contained. 

[0034] Although the above-mentioned Lynn content compound, calcium chelating agent, and a 
sulfuric-acid system compound can use together one sort or two sorts or more, its sulfuric-acid 
system compound is desirable at the point that the handling of the gypsum fibrosum which 
adsorbed especially the sour gas is easy, the amount used — usually — the calcium-carbonate 
100 weight section — receiving — 0.01 - 5 weight section — it is — desirable — 0.05 - 4 
weight section — it is 0.2 - 3 weight section more preferably. Under in the 0.01 weight section, 
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it may not be obtained in the calcium carbonate of a desired specific surface area, therefore 
sufficient desulftirization effectiveness may not be acquired. On the other hand, if 5 weight 
sections are exceeded, although what has small particle diameter is obtained, secondary 
condensation becomes large, therefore sufficient desulftirization effectiveness may not no longer 
be acquired. 

[0035] As for the calcium-carbonate slurry obtained by carbonation, it is desirable to carry out 
wet grinding. Wet grinding is performed by a powerful shear disperser, ultrasonic distribution, 
etc., for example. Moreover, the approach of distributing by repeating dehydration and washing is 
also after the surface treatment of a calcium carbonate, performing alkali removal by rinsing. With 
a powerful shear disperser, dispersers, such as a colloid mill, a homogenizer, a homogenizer, and 
a medium mill, are mentioned. The water slurry concentration of a calcium carbonate has 10% of 
the weight or more of more preferably good solid content 5% of the weight or more preferably. 
[0036] Moreover, although the calcium carbonate by this invention can carry out dehydration 
desiccation with a conventional method, preferably, 40% or more, the rate of dehydration 
dehydrates to 50% or more more preferably, and is a pneumatic conveyor dryer like a micron 
dryer, and it is desirable to perform crack and desiccation to coincidence. Moreover, in order to 
adjust the fluidity of a calcium carbonate, cracking still more finely is also possible and you may 
corn it using the granulating machine if needed. A press performs the approach of drying, after 
corning the calcium-carbonate cake by which surface treatment was carried out with a 
granulating machine as the granulation approach, or a non-processed calcium carbonate, surface 
treatment is performed after dehydration and by the finishing agent, and after slurring, the 
method of corning is possible. The granulation by the others and spray drying which are piston 
granulation, rolling granulation, agitation granulation, etc. is also possible for a granulating 
machine. It is possible by corning and controlling particle size to adjust the residence time for 
adsorbing a sour gas. 

[0037] Although it does not adhere to wet and dry type, especially concerning the approach of 
desulfurizing exhaust gas using the calcium carbonate for stack gas desulftirization of this 
invention, it is S02 in exhaust gas. S03 Oxidizing is desirable. S02 S03 Since it becomes 
possible to react easily with the above-mentioned calcium carbonate, and to build gypsum 
fibrosum by carrying out and the gypsum fibrosum of a by-product turns into gypsum fibrosum 
instead of sulfurous-acid gypsum fibrosum, the recycle nature of a by-product becomes easy. 
[0038] S02 contained in exhaust gas S03 Oxidation is S03 in exhaust gas by adding an oxidation 
catalyst further, although it can carry out easily by sending air into exhaust gas. It is desirable to 
gather content. Although the higher one of the temperature at this time is desirable, since a 
sulfuric acid will be generated and equipment will be damaged if it is made not much high, about 
300-400 degrees C is desirable. Since adsorbent [ of gas ] is excellent, the calcium carbonate for 
stack gas desulftirization of this invention is S03 easily. It can adsorb. 

[0039] The addition stage of the calcium carbonate for stack gas desulftirization is S02. It is 
desirable to add before the oxidation to which temperature becomes 700 degrees C or less in 
general, although whichever after oxidation is sufficient, and an oxidation front stirrup is S02. 
S03 If it oxidizes, the above-mentioned calcium carbonate for stack gas desulftirization will be 
adsorbed in an instant. For this reason, processing of exhaust gas is possible, without 
sulfuric-acid gas damaging equipment. If temperature will be 700 degrees C or more, since 
disassembly of the calcium carbonate for stack gas desulftirization takes place and it is set to 
CaO, the adsorption effect of the above-mentioned exhaust gas may not fully be demonstrated. 
[0040] It is recovered by the electrostatic precipitator cyclone etc. and the complex of the 
calcium carbonate which adsorbed exhaust gas, and gypsum fibrosum is S02. It carries out and 
the gas which remained can be collected with the desulftirization process by the calcined lime and 
slaked lime which are used conventionally! 
[0041] 

[Example] An example is given to below and this invention is explained to it in more detail. In 
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addition, this invention is not restricted at all by these. 
Calcium-carbonate a for stack gas desulfurization was prepared by the approach of the example 1 
following. It carbonated by flowing through carbon dioxide gas of 25% of concentration in a part 
for 301. /per 1kg of calcium hydroxides, to the calcium-hydroxide slurry adjusted to specific 
gravity 1.060 and the temperature of 10 degrees C, when set to pH7, carbonation was 
completed, and the calcium-carbonate slurry was obtained to it. The adjusted sodium-stearate 
water solution which dissolved with the 70-degree C molten bath was added to this 
calcium-carbonate slurry 3% of the weight as a pure part of a sodium stearate to the calcium 
carbonate so that it might become 10 % of the weight of concentration, and churning was 
performed to it for 1 hour. Then, dehydration, desiccation, and grinding were performed 
according to the conventional method, and the surface treatment calcium-carbonate powder a 
was obtained. The fine-particles physical properties of this calcium-carbonate powder a are 
shown in Table 1. 

[0042] Calcium-carbonate b for stack gas desulfurization was prepared by the approach of the 
example 2 following. Except using the calcium-hydroxide slurry adjusted to specific gravity 1.040 
and the temperature of 8 degrees C, the same actuation as an example 1 was performed, and the 
surface treatment calcium-carbonate powder b was obtained. The fine-particles physical 
properties of this calcium-carbonate powder b are shown in Table 1. 

[0043] Calcium-carbonate c for stack gas desulfurization was prepared by the approach of the 
example 3 following. It carbonated by flowing through carbon dioxide gas of 25% of concentration 
in a part for 301. /per 1kg of calcium hydroxides in a calcium-hydroxide slurry with a specific 
gravity [ 1.040 ] and a temperature of 8 degrees C, when set to pH7, carbonation was completed, 
and the calcium-carbonate slurry was obtained, after that — a law — dehydration, desiccation, 
and grinding were performed according to the method, and the calcium-carbonate powder c was 
obtained. The fine-particles physical properties of this calcium-carbonate powder c are shown in 



[0044] Choke crushing was performed for calcium-carbonate c obtained in an example 4 and the 
five examples 3 using the disintegrator of contra FREX. The calcium-carbonate fine particles c-1 
of one choke crushing and the calcium-carbonate fine particles c~2 of two choke crushing were 
obtained. These fine-particles physical properties are shown in Table 1. 
[0045] Calcium-carbonate d was prepared by the approach of the example 6 following. The 
magnesium sulfate beforehand adjusted to 10% of the weight was added 1% of the weight as an 
anhydride of magnesium sulfate to the calcium hydroxide to the calcium-hydroxide slurry 
adjusted to specific gravity 1.040 and the temperature of 8 degrees C, and it mixed to it. 
Subsequently, it carbonated by flowing through carbon dioxide gas of 25% of concentration in this 
slurry in a part for 301. /per 1kg of calcium hydroxides, when set to pH7, carbonation was 
completed, and the calcium-carbonate slurry was obtained, about the sodium-stearate water 
solution which dissolved with the 70-degree C molten bath so that it might become 10 % of the 
weight of concentration at this, it becomes 3% of the weight as a pure part of a sodium stearate to 
a calcium carbonate — as — adding — after that — a law — dehydration, desiccation, and 
grinding were performed according to the method, and the calcium-carbonate powder d was 
obtained. The fine-particles physical properties of this calcium-carbonate powder d are shown in 



[0046] Calcium-carbonate e was prepared by the approach of the example 7 following. Citric-acid 
3 ammonium beforehand adjusted to 10% of the weight was added 1% of the weight as a citric-acid 
3 ammonium pure part to the calcium hydroxide to the calcium-hydroxide slurry adjusted to 
specific gravity 1.040 and the temperature of 8 degrees C, and it mixed to it. Subsequently, it 
carbonated by flowing through carbon dioxide gas of 25% of concentration in this slurry in a part 
for 301. /per 1kg of calcium hydroxides, when set to pH7, carbonation was completed, and the 
calcium-carbonate slurry was obtained, about the sodium-stearate water solution which dissolved 
with the 70-degree C molten bath so that it might become 10 % of the weight of concentration at 
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this, it becomes 3% of the weight as a pure part of a sodium stearate to calcium-carbonate g — 
as — adding — after that — a law — dehydration, desiccation, and grinding were performed 
according to the method, and the surface treatment calcium-carbonate powder e was obtained. 
The fine-particles physical properties of this calcium-carbonate powder e are shown in Table 1. 
[0047] Calcium-carbonate f for stack gas desulfurization was prepared by the approach of the 
example 8 following. It carbonated by flowing through carbon dioxide gas of 25% of concentration 
in a part for 301. /per 1kg of calcium hydroxides in the calcium-hydroxide slurry adjusted to 
specific gravity 1.040 and the temperature of 8 degrees C, when set to pH7, carbonation was 
completed, and the calcium-carbonate slurry was obtained. This slurry was ground in dynomill, it 
added so that it might become 7% of the weight to this as a pure part of a sodium stearate to a 
calcium carbonate about the sodium stearate of 10 % of the weight of concentration, and churning 
was performed for 1 hour, then, a law — dehydration, desiccation, and grinding were performed 
according to the method, and the surface treatment calcium-carbonate powder f was obtained. 
The fine-particles physical properties of this calcium-carbonate powder f are shown in Table 1. 
[0048] Calcium-carbonate g for stack gas desulfurization was prepared by the approach of the 
example of comparison 1 following. It carbonated by flowing through carbon dioxide gas of 25% of 
concentration in a part for 301. /per 1kg of calcium hydroxides, to the calcium-hydroxide slurry 
with a specific gravity [ 1.060 ] and a temperature of 10 degrees C, when set to pH9, carbonation 
was completed, and the calcium-carbonate slurry was obtained to it. To the slurry obtained in 
this by performing churning aging at the temperature of 50 degrees C for 24 hours, the sodium 
stearate of 10 % of the weight of concentration was added so that it might become 3% of the 
weight as a pure part of a sodium stearate to a calcium carbonate, and churning was performed 
for further 1 hour, then, a law — dehydration, desiccation, and grinding were performed 
according to the method, and the surface treatment calcium-carbonate powder g was obtained. 
The fine-particles physical properties of this calcium-carbonate powder g are shown in Table 1 . 
[0049] Calcium-carbonate h for stack gas desulfurization was prepared by the approach of the 
example of comparison 2 following. It carbonated by flowing through carbon dioxide gas of 25% of 
concentration in a part for 31./per 1kg of calcium hydroxides, to the calcium-hydroxide slurry 
with a specific gravity [ 1.080 ] and a temperature of 30 degrees C, when set to pH7, carbonation 
was completed, and the calcium-carbonate slurry was obtained to it. then, a law — dehydration, 
desiccation, and grinding were performed according to the method, and the calcium-carbonate 
powder h was obtained. The fine-particles physical properties of this calcium-carbonate powder h 
are shown in Table 1 . 

[0050] Calcium-carbonate i for stack gas desulfurization of the example of comparison 3 following 
was prepared. Whiting powder (Maruo Calcium [ Co., Ltd. ] make: super 3S) 
[0051] the stack gas desulfurization of the example of comparison 4 following — service water — 
calcium-oxide j was prepared. Calcium-hydroxide powder j (ON intersection company make: 
industrial use slaked lime No. 2) 

[0052] The adsorption effect of a sulfur oxide was judged with the following test method, using 
the calcium-carbonate powder for stack gas desulfurization obtained in examples 9-16, the 
example 5 of a comparison - the 8 above-mentioned examples 1-8, and the examples 1-3 of a 
comparison, and the calcium-hydroxide powder of the example 4 of a comparison as an exhaust 
gas absorbent. Although the schematic diagram of a test method was shown in drawing 1 , it is air 
and the entrainment opening 2 to S02 from the entrainment opening 1. They are a sink and S02 
about gas. Each flow rate was adjusted so that concentration might become 1%. the oxidizing 
zone (filter of the shape of a honeycomb which made the vanadium pentoxide which made titanium 
oxide support support) 4 after adjusting the rate of flow to 300 L/min and carrying out the 
temperature control of the mixed gas to 350 degrees C at the heater 3 — S02 from — S03 it 
oxidizes — having — input port 5 — an exhaust gas absorbent — 20 g/min It supplied and the 
cyclone opening 7 recovered the exhaust gas absorbent. Subsequently, it is S03 of an exhaust 
gas absorbent with the following approach. It is S03 by measuring surface coverage. Removal 
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nature was evaluated, in addition, the condition of not throwing in an exhaust gas absorbent — 
S02 from — S03 an oxidation quotient — S02 in an outlet 6 As a result of asking by measuring 
concentration with an indicator tube, it was 95% of oxidation quotient. 
[0053] [The approach of evaluation] 

[the removal nature of S03] — S03 the approach of it adding barium chloride and coming out of 
it after removal nature dissolves the exhaust gas absorbent powder collected with the cyclone 
opening 7 with a hydrochloric acid, and depositing a barium sulfate — S — measuring — S03 of 
exhaust gas absorbent powder Surface coverage to S03 The following criteria estimated removal 
nature. 

O : it is 90% or more of the amount of theory. 
O : it is 70% - less than 90% of the amount of theory. 
**: It is 50% - less than 70% of the amount of theory, 
x: It is less than 50% of the amount of theory. 

[0054] [Recycle nature] Recycle nature considered as a concordance easy with water, put 20g of 

exhaust gas absorbent powder and 200g of water collected with the cyclone opening 7 into the 

300ml mayonnaise bottle, performed the shake for 5 minutes, and judged the concordance easy of 

exhaust gas absorbent powder and water by the following criteria. 

O : get used well with water and sediment. 

O : although it is cloudy in part, if it is left, it will sediment. 

**: Will be floated in part. 

x: Most has floated. 
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[0057] 

[Effect of the Invention] As above-stated, it is little, and the calcium carbonate for stack gas 
desulftirization of this invention is efficient, and its workability is [ that it is hard to cause 
troubles such as being able to remove the sulfur oxide in exhaust gas, and making a hole in 
blinding, such as a tank and piping, and piping, ] good. 



[Translation done.] 
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